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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform color matching 
among image pickup devices about many colors. 
SOLUTION: When color matching is performed among 
plural cameras, a color matching processing part 33 
which is provided in a CCU 30 of each camera 10 
detects data of lightness, hues and saturation when 
designated plural colors are picked up and sends it as 
color data 52 to a CPU. The CPU divides a color solid 
space and sets plural areas based on the data 52 from 
each CCU 30, calculates setting data 53 which is 
necessary for an operation with which the part 33 
corrects lightness, hues and saturation in each area, and 
sends it to the part 33. At the time of actual use of it, 
the part 33 corrects lightness, hues and saturation 
according to the operated content that is decided in 
each area based on the data 53. 
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If 
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m^^l 0-7995 



5 5 fc i6 . fe^ll,7=^-.:? ^ j^^^T^^-T 

m'^<Dm^cD^{znm^'^x^±{^^mim^comi^i>^ 

[if 6 1 ^^{^^Mi^l.X^^»<D^(D]^m^^ 



m'^(om^(D&j,:iMfZ^^'^x^tLP^^m^^m:(D^m^ 

mWLt{cmr5\^^X. tfif5tiIE^IS:fc^Dtt5 

f^mwi^^^^-f^Mik^^i^i^^xmi^^xnhti^m^- 

m^(o^^^m2Emmm,mmz^\^^mm^m^xox 
mmL^xnhth^m^tmmtfj:^mWit{zm-^\^^x. 

[0 0 0 1] 
[0 0 0 2] 

X\t.^ CCD (mi^^-^^^) ^CD^^m^f^tuStCiS 

g ^ 5 ;^ ^ - :7 ^ ^ y X c7)^^it^t± 

^;^lH]SSi-i. ;^7^ ^(D5^7t^fe1#tt;e>^^[lxLl^NT s c;^ 
M^m^^^t-ffiiEi-5iEis§-efe5o roy :=^r-^ h y 5/ 

ffiv^T. 2-&coa^ag^rp^'ecofe£Digv^;!5wjx^ < 5 J: 



^m^l 0-7995 



[0 0 0 3] :i:iT% V =-r^ ^y:^ :^m^^m^^f:^ 
5/^:^[HlS§ii. m^\^i^T(0 (1) ^(D-^VV^y^^fk 
[0 0 0 4] 

Ro=Ri+aX (Ri-Gi) +bX (Ri-Bi) 
Go=Gi + cX (Gi-Ri) +dX (Gi-Bi) 
Bo==Bi+eX (Bi-Ri) +fx (Bj-Gi) 
- (1) 

[0 0 0 5] (1) Ri, Gi. B ^ Vt^) 

#feft^. Ro> Go, Boii:y^r-^f y 

[0 0 0 6] fe-^t^-^l-i. i^;£D«t 9 t-bT^TtP;h.5o ^ 
-r. ^^^t>^^o t-r^^tt j^yX*^ ^^^y.^y — 
h (Macbeth Color Chart; 

Wfeit-^CO^U-^l/U'^ (1) xt{C4b^(t5Ro , 

Go, Bol-ftAL. ^tcifelc-g^tJ-^iZ. 
co#U-<;u^ (1) Stc4ott;5Ri, Gi, BitC-ftA 
[0 0 0 7] 

<t 9^.^ y :=^T-e h y :y^:^[ElK^^V^fcfe^:b-l^-C^^. 

?:^Te•i^^(::i^. -J^{c#fe a - f ll^tt^^ti. 1 {H^ L 
^f.^a f <htc/i5c ^<Df^}h^ y^r-eh 

[0 0 0 8] :$:^P^(i:;5=^75^'5Pp^M.«&Jc^;^T^cC$tifc t 

-g-tPi^^^fr^ r <h7i5T*#^J;9t-L/cfett^3^g. -felt 
lE^JtipSgS^o J; U^felSiE ;^ 7^ A ^ $i#fc-r 5 ^ <^ (c 

[0 0 0 9] 



■r ^ i6 Ofe^^T^- ?r ^^i- 5 fe^mT^- ^ 

:^T-^-r/ca6£^fe5:i<*sp^^«^^o®^(-5>fJu. #m 
[0 0 10] fs*3S4ls^^ofe^iJE^J^^Pi^elt. 

b n 6 m t - g < ^ £ * ^ 5 { c ^ -It ^ i6 

IC. fe^li.v^->5^^^S-e*-rfci^tOfeVz:{$:^PBl^1S^ 

(Dfef^^/^;;S-^-cfe5:L{2^SPp1^«^co^iS(::^^#Jb. m 
^ EJf ^ IS & t - ' T CD £ P ^ >i ^ a <ir ( c S V ^ 

[0 0 11] tg*^6lE«cOfe*tIEv':^xi.l±. S^ff 
(Dfelt^^P^^a^^^Mi^t-^T^t'JL'^ 

[0 0 12] if*^lfSttcOfe*tIE^ST-(l. fe^^lT" 
[0 0 13] fg5}^^4fa®cofettiE®J1^p^E-ci^. 
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[0 0 14] if*3S6ls^cofe^i:Ev/>^7^i^TM±. fkW 
-:>x^m^thr:imn\^m^^m-^x&m^y'-^tm^^ 

[0015] 

a. mi^mm::^^tL.X(D:^.;^ ^ 1 O ^(D^:^yl 

0 tnwim^^ti^ :^ 1 OJiZWM^tiX^ 1 O 

f (UT. CCU^lS-To ) 3 0 i:^^ix."CV^^e :^ ^ 

[0016] 112 1^. mi 5;^^ ^ 1 OF^t^CH 

^^i: 1 1 R, 1 1 G, 1 1 B ^ffi 

3t, m&^^x.x^w&yti^^'Am^tix. ^th^ticcu 

IIR, IIG, 1 1 BJitClg^^n^ J: 9 tC/^oXV^ 

5o -^UT. :i(?:»ccDiiR, 11 G, iiB(;iJ:o 

(i^T. Gft-^irlE-To ) ^o^J:t5«fefH-^ (i^T. BM 
[0 0 17] CHUi^. 5fC. CCDllR, IIG, 

1 1 B ct tli;^j$tL5R, G, Bm^-^mm't^y'VT 

>Zf imXi^P At^^-r, ) 12R. 12G, 12B 

zcoy^VTiyy^i 2R, 12G, i2Bto#ffi;'3m 
-Tc) 13R. 13G. 1 3Bt. ^<D \^=f-^T ^-f \ 

3R, 13G, I 3 B<o^mt}m^-^r'r^ iZ-f^ 



4R, 14G, 14Bi:. r A/D^^^ 1 4 R , 1 
4G, 1 4 Bco^tti:^!!-^^ i*^^r^ (IH) fcittS 
^^-^t^g^lHlK 1 5 R, 15G, 15B^. ^comm 
[H1SS15R, 15G, 1 5 BC7)#tti;fjit^^ ItK^^PbI 
fcttii^^i^^ilSlHlSg 1 6 R. 16G, 1 6 B i: . A 
/D^^§il4R, 14G, I 4B<D^mt3m-^:^J:rj 
g^lElKlSR, 15G, 15B, 16R, 16G, 1 
6B(D^mt}m^^?<tH.. mb^-S-^V^T. 7K¥, 

7^^{i^TV>^. 

[0018] CHUt^. St^. S5g[HlS§ 1 5 R, 15 
G, 1 5 BCD^lhtim^'^XtlL^. ^ ^ v(DA^mm.!^ 

vmti^ti^R. G, Bm^tn$mmin-^^^^^i 

R, 19G, 1 9 B (h. :iCOAD^tsl 9 R, 1 9 G, 1 
9 Bt^#ffi;^{t-^(^^S»^Sf^^^ffi^^LT. n^^n±(0 
y^^^ yP l^>^e/^J!Atf — Ie1S§2 OR. 2 OG, 
20B(t. — [Hlgg2 0 R, 20G, 'ZQB(D^V^ 

t^\%^\:Ln\^x'^wm.m<Dm&-n^^'&(o'&m^^^ 

tt'5^':/-^^iIE^^Te^;^/>'•^^iiE[E3^S2 1 R, 2 1 G, 
2 1 B <^ ^^ix.TV^^, 

[0 0 19] CHUi^. SCI. ;;^/V-^tiiE[HlK2 1 R, 
21G, 2 1 B J: t) m:^^tv5R. G, B\%^-^^miS. 
\t% (i^AT. Ym-^irlS-To ) . ^S^fe^lt^ ()^T. R 
-Ym^i:IBi-o ) ^b-JcTJWfe^ft^ (i^T. B-Y^t 

-^iria-fo ) tc^m-r^-^ h y :x^:^[H]s§2 2 

h y ^/^;^Ih1K2 2coUi:^jit-^^A;^Lr. fe^ll^JL 

SI^^=?ToTNT S c;^^^P al;^^^co;&^— 
it-^^^^Lffi;^-r5^>^^-i5^2 3 

i5^2 3(^m:^m-^^D/A^^LTr-t-n>/::3>;jfv^y 
fm-^2 5 *a:^i-5D/A^mtff2 4 i:. by :y 

v-U T/I-t'^ v=^/Uh:''y^:^{t-^3 1 ^tH;^-^^^-^^ l^/i- 
-v-y T>'^^^lHl£§2 6 t ^ii^TV^^o 

[0 0 2 0] r.w-r% 2 tc^bTt cHuc7:>il]f^^cov^ 

Xm.mi'^o Z,(DCHUX\'^^ CCDllR. 1 1 G, 
1 1 B Witi^tl^R. G, Bft-^(i. -^tt-^tt. >^ 
yT^:7'12R, 12G, 1 2 BIC J:o-c±g*l^tt. 

x^t'T^'^lSR, 13G. 13B{CJ:or. ^^y^ 

4R, 14G, 1 4 B{::J:o-CA/D^^$tt. ilSlE] 
SS15R. 15G. 1 5 B(Cj:o-C l7K¥^r^il5i$ 

HfCg^ilHlSS 1 6 R. 16G, 1 6 BtCjZoT 1* 
Ap»re1il^^tL5o ^$I5!^Ii(t-^^^lHlSSl 7 t^. A/ 
D^^f5l4R. 14G, 1 ABCD^thtim^^XUM 
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^lHlS§15R, 15G. 15B, 16R, 1 6 G, 16 

^^^^Lmtl-r^o y -T-^ h y ^;/^>^!hI^1 8 it. 
il^lHlKiSR, 15G, 1 5 BO#[±i;^m-^%A:^ 

feSm^^^M]E-r^o tmmiSR, 19G. 1 

R, G, Bm-§-i:lifl5?Sl^m-^^J5£lHl^i 7i:i9tti;^$ 
tL5»$i55i|^m-^^^:DD^L. 1]nmmi9K. 19G, 
1 9 BCO#ffi;bft'^|-±. ^ — lH]K2 0 R, 2 0G, 2 0 
B*5j:t>*;^/>'-^ttiE!HlS§2 1 R, 2 1 G, 2 1B^^ 
X. -^^^ h y :y :^^:^lBl^2 2 (C ioTY. R-Y, B-Y 
{f-^tC^^^n. 31.^^=1 — ^2 3 i:^^*^ l^>'^~'>y T.'U 
^m[HlSS2 6 tCtti;fj$tt5o — y 2 3i-i. h y 

'y>^;=^[BlK2 2 0|li:/jm-^tc^LT. fe^l^^Si, 
oTNT s c:^^^p AL:^^m<D^9—^ikm^-^^ 

fS^l^mtll.. rcOinVri — >5^2 3 (7)ffi;^jm-§-it. D/A 
:y Mt#2 5 LTm;^?$tL5o s^y 

^y<y i^/i^— vy r/u-^^L-c. '>y r/i-T^-r v^^^^/i-t' 

t:'T^^t-^3 1 HI 1 tC^Dtt^CCU 3 0(cA;'D^tb 

[0 0 2 1 ] m i tc^ufcc cu 3 oo^^tco 
v^ri$i?^i-^o ccu3oi±. i7 7< ^ 1 ocochutJi^^ 

li^mi^mm-r^^mus 2 1\ -osmsiS3 2offi 

t/fe'&•tPii:^^T9fe'&t?i^^^§^5 3 3 i:. ::cDfe^:b-^ 
^^§1^3 3cotH;^m^^D 1 y'^-"^:/ htoff^tc^gl 
f h y y ^^§[53 4 i:. ro-^ h y :y iJ'^^.gPS 4CD 

ffi;^m-^^^'^^i^/^~:>^y r/i-^^LT. i^vT/x^f^ 

jx^^^m^s 5 i:. fe^t?-^to^§iS3 3 c?5tli:;^ft-§-tc^ 

^CO;^^-if^^ft-^^^^Uffi;br^^>'^-^3 7 
i:. rO:n>3i->$^3 7 0m::^m-§-5:D/A^^bTT 

ms 8 ^^ii;t-CV^5o 

[0 0 2 2] r:ix% 1 tC^LfcCCU 3 ocoBbf^co 
m»&^coV^TI?iP^-r5o S{ta5 3 2ii:. ;^^7 10£^C 

3 1^mi^L. R, G, Bm-^'bL<ltY, R-Y, B 

-Y{t-^{^Lr. -fe-g'tp-^^s^3 3 ictti;'3-r5o fe-a- 

:b-y:^SSl5 3 Sit. ■fe^:b^±tCi£:.^/^T'- ^ cOl^tHio J: 



[0 0 2 3] fe^t?-y:*iLSS[5 3 3cotii:^ft-^it. h y 
';/^>^§[i3 4 ^^^-ri — ^3 7 <l::tcA;^^tL5o h y 
^/^ ^§15 3 4 it. -fe-g-t^i^^SSPS 3;0^f^[±l;^$tl5 
R, G. Bm-^t>b<ltY, R-Y, B-Yft-^%D1 
y:t—^y h (4:2:2, 10t'':yh, 2 7MH z) 

^lHlS§3 5 (CjzoT. ^^'^ V/U— v-y r/i-^^^ti. s 
DI {i^])TJ^'r^^:^^^x^^>"^':^=^ — ^) '7:^—^y 
h (Itf^/h, 2 7 0MHz) (Dv^y T/V-T^^ S^^>'^t:' 
v^::t-m-^3 6 ^ LT. C C U 3 O b ttj;':) S tt^o — 
:fer. ro-n-i^^s 7 it. ■fe^?5-y:^llgf5 3 3cotti:/7m-^ 

t fem^ ^ £o;bD^*{k^^ o r N T s c :*r^^ pal 

^3 7COm;^ft-§-it. D/A^i^^3 8 (Cj:oTD/A 
^^^tX. T-^cr >/^>^7jfv^:y hm-i-3 9 ^ LT. CO 
U 3 O75^btfcl;^$tl'5o 
[0 0 2 4] ecu 3 0 it. I^KC^Ufc^^fi^ 

^t?ii:c?5*iiSi:itii:^ll#.L/<?V>i7)T% HI 1 T^lt^"^ L 

[0 0 2 5] Ill3lt. [H 1 iCTj^LfcCCUS OF^COfe-^ 

^t:>-^^ll^3 3 It. ^\t^3 2t^h<om^A 
U. R, G, Bft-^^Y, R-Y, B-Y\t^\C^^-r 
5^^[El£S4 2t. SmasS 2 75^b£Om-^4 1 i:^^[E] 
S§4 2codB;^m^^^^'?^;tTtli;^-r5^i^[HlK4 3 
r:co^^lElSg4 3 J: ffl:^$ti.^R-Y, B-Y{t 

^1r^m.m^^^^ 4 4 ^ . C (^^^^^[HlSg 4 4 J: . 

tti;^ S ti 5^Sm-^ s J: u^fetsm-i-H ^t^lHlSS 4 3 
J:^?^li:^l$n-5Ym-^i:^A;^L. Zlixb^. ^a^-T^ 

5^^«X.-CV^6c Y{t-§-itP^*%^L-C^5«9. :iCOY 
[0 0 2 6] fe-g^tP-^^Sia^ 3 3 it. Sic. fe-g-tP-^lHl 

£§4 5 J: i?l±l;^$tt5^«ft^S:foJ:t/fetim^H^[i: 
32^:^^tfeUT. R-Y, B-Yit-^tC^^-r^M^^ 
^mmAQt. fe^t>-^lH]2g4 5 J: «9 t±l;^Stb5Ym-^ 
^5iU^m^^^lHl?&4 6 J: I? ffi;^$K^R-Y, B-Y 

^t-^^R, G. Bft-^(C^^-r5^1g:lHlSS4 7 ^. C^O 
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[0 0 2 7] fe-^t^-frSit^asa 31^. Hf-. m.m^^^ 
mm^s. ^mt^H^xv'Ym^<D^u^^u^^Mv 

rn^fer'-i?' 5 2 ^ LTtti;^i-5^tli[HlSg5 1 <i: 
S:ii^-Cl^5o '&T'-^'5 2|i. ^asf^CPU (^-^ 

-^lEl£§4 5 (Cl-j:. C PU;e)^^35|bnT< ^^^7="— 5 

[0 0 2 8] rwT% m3\C7j<l.ti&^f:>^^m^3 S 

A:^^tL5ft-^4 1 i^. R, G, B-fH-^^fci^Y, R- 
Y, B-Yft-^T*fo5o m^4 1;65R. G, B 

m-^t^^-a^t-ii. ZCDR, G, Bm-^%^^lHlSS4 2 
JzoTY. R-Y, B-Ym-^(-^mL-C^$&[Hl£§4 3 
{c:tii;^L. -e]^lElS§4 3 tc^-v^T^i^lHlS&4 2c7:)m;^m 
-^^51*^1 LTtll;^-r5o m-^4 l^^Y, R-Y, 

B-Ym-^cOt^'&tCt^. ^m[Hl^S4 3 ^C:foV^T^t-§•4 1 

CU 3 0--^Oft-§-coeil^^R, G, Bis-^X^O^M^t 
Y, R-Y, B-Y{t-^tr?T9^'&<^^*"t-^/^^-t'5/c 

[0 0 2 9] ^^0^4 3 J: t)tii;^^tL5R-Y, B- 

Yft^i^. mmm^^^4 4{z.x^xmmm-^s^2:-cf 
^mm^nn. mmm^^^4 skx^xr-y. b- 

Y{H-^{-^^$ti5o Mt-> fe'&t^-^[H]3g4 5 J: I? ffi;^ 
^ti5Y{t-^t5j:t/M^^^^[ElK4 eX.^ Ititi^tihR 
-Y, B-Yit-^i^. ^^lH]Sg4 7tCj:oTR, G, B 

m-^tci^i^^n^o fe'g'tP-^^SaSS 3 £Om:^ft-i-4 9 

^R, G. Bm^t-r^m^i^a^s mt^m^4S{cx^ 

T. ^jfe[E]S§4 7 ct [±i;^$tL6R, G, Bft-^-^iltR 
LTt±i;^m-^4 9 ^ LTtli;^-r^o 'fe-^:bi^:^S 
§5 3 3 (D[±l;^ft-^4 9 ^Y, R-Y, B-Yit-^t-th 
m-^^a^. -§3^02^4 8 t::^oT. •fe'&-^pitlElSS4 5 J: 
(9 lii::^$ti5Y{t-i-io*J:t>^M:^^^[H]SS4 6 J: f^ttl:^/^ 

n5R-Y, B-Ym^^mtK\^xmtim^4 9 tl.X 

[0 0 3 0] ^^io'^^mU 3 3 1^. Jia5<^II^^R#<?5 



-gol^lElKs 0 1^. M^^t&[ElS§4 4 J: >9 tli;f:$tt 
'S^^m-^s, 'fe1=im-^Hi5it>^§]^[ElS§4 3 J: »:) ffi;^ 

^tt5Yft^^Stf^ltT;^ttllH]fg5 IfCil^^o =^ffi[HlK 

s, fet@ft-^H^oj:t;^Ym-^^o#i/-</i-^i^mur. 

v^-^ 5 2 LTCPUtCill^o ^ttilH]S§5 1 

S^Ie]S§4 2f?5A;bm^-efe5R. G, Bft-^t7)U 
-</^^:gimL. ^'5v^l:i§]^[E]3S4 3 t?5ati:^ft^-efe5 
Y, R-Y, B-Yft-^coi/-</l-^^tiiL. CPUT% 
R, G, Bit-^COl^-<v'l-fo^VS^Y, R-Y, B-Y^t 

[0 0 3 1] fii^. -KmieJSSS OtcJzoT. -fe-g-t^i^rlH] 
S&4 5 (7)A;'3lt-^^ffi;^m-^^ ^aitR-r^ J: 5 \z\^fz<r> 

[0 0 3 2] ll]4li. 1^ 3 (C^ott^fe'g':bi±[E]Si4 SCO 

ti. c PUTS^bil^^nr < ^^^T^^-i?^ 5 3 ^A;^-t-^ 

IS^T^— ^A:^§f5 5 4 ^^T^'-^A^tiSPS 4TA^ 
L ^ 7=" - ^ t - ^ o% > r ^ ^ ^ tu ^ ^ t C o 

T. M:S'^^[i]K4 4 i >9 fcii;^$tt5fetgft^H^MiE 
LTtli;^1-5fetiWlEai5 5 ^^T'-^J'A^fj^S 4 

^^0^4 4 J: t^;;^^t^6^*m-^S?^^iiELTtli;^ 
i-5^^MiE§[55 6 i:. A;^a^5 4 T'A:;^ L 

/c^^T^"- ^ <^ feteMiEa^ 5 5 i 5fflIE;^mcO'tW# i: 

i: ^ m>^^ti5Yft-^^MlELrffi;^-r^0^StfjEgii5 

7 t^m7LX\^ho 

[0 0 3 3] m 5 (i. **:S^O?f^fii{c4b^V^T. W^'^<0 
ti :^'7 mx^'^f:>^^^i^ 0 (^{^^V^ f^n^ 
^co— ^J^^Lfc t^tOT^fo^o :L(om\t:. tii^=7 (1) 

lOi, ;t7j?t7 (2) 102> (N) 10„ 

(OPpTT% (1) 1 Oi^S^Ptc trfe-e-ibit^rtT 

om^<r^^\X-hh. ti:^'7 (1) lOi— ;tr;^^ (N) 

lOj^tCi^, ^tb-etlCCU (1) 3 01-0 00 

(N) 3 0N;55^M^tLrv^^. i7p«^ (1) 10,- 

(N) 1 0„ rtcOC HUcO«^l1:E] 2 tC^Lf:iii 
ecu (1) 30i— OCU (N) 30„CO 
ttjSll[Ell^5i:t5Il]3tC^Lf::il»9 t?fo^o OCU 
(1) 30i-OCU (N) 30t,l^. — OC0CPU6 

1 tc^^^i^xv^^e cpueiii. ^ccu (i) 3 

Oi— ecu (N) 3 On Ti^^-^tl-^'tbfey^— ^ 5 2 1 
~5 2„^A;^L. r^xtCg-:5l/>T^CCU (1) 3 0 
i-CCU (N) 3 0„ StO^^S-z'-^ 5 3, -5 3n 
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4:H-»L, ^CCU (1) 3O1-CCU (N) 3 On 

5fett:Ev^:^T"^t^tl^-r5c ^<e^b\ CPU6 1(^. R 
OM (y - K • • ;^^y) :Jo^i;^RAM (v^-^?" 

^ • r • y ) ^Sr-^^. R AM^17 — ^V^/ 

^yr^LT. ROMtC^&^^tlfdTT'^^^^^^n-r 

[0 0 3 4] IIl5{C^Lfcv'^v^jU§:^V>-r^T9^S^^ 
(D:^;^^mX*&^t>-^^nom\cn^ (1) 10 

i'-;^7 7«7 (N) 10n(-J:oT. ^J;tl^;^ ^— — 

b 6 O^^V^Tfg^LfcM^^751il^^^fe^l^— (^^#T' 

— b (Macbeth Color Char 

±. ;?77'^ (1) lOi^^^.^ (N) 10N;a5^/J^^ 

V^TV^575^ ^i^tcill. ;t7^^ (l) 1 0 1 > ^ 
(N) 1 On l"±[^Cfi:g;^^b;?7^-f^^- h 6 o^ay^ 

^7 (1) 1 Oi ^-fe:y h LT;^7« ^ (l) lO^fcJ; 
oT;?7^-5^-r- h 6 05raiJ3£Ufcm. ^IfflJOiiS^^ 
^-rt-, [pI— (2) 1O2— 
(N) 1 0„ ^JlitC-fe:y h LT. ^ ?^ y (2) 1 Oj ^ 
(N) 1 On {CJ:oTIr] — h 6 0 

[0 0 3 5] met^. |l]5(C:fott5CPU6 1 CO^t^^ 

pueiii, #ccu (1) 30i— ecu (N) 30 

N t^h^tl^'ti&y^—^ 5 2i — 5 2n ^A;^-r ^fe-T^ 
fey^"^ 5 2i ^;IS-^V^T. m'^(Dm^(D&\CMJZ^^-^ 

rBi^5>i^jLT«^comy T (mm ^^^-r^^yri^ 

^a563<!:. ^CCU (1) SOi'-CCU (N) 30 
nSJC. ecu (1) 3 0^:^^h(D&v'—^ 5 2i 
ecu (2) 3 02 '-'CCU (N) 3 0tft^b<O&f— 
^ 5 22 — 5 2n <^^C1^-^V^T. y T ^(T^fg^T^- 

^J' ^fj-^-T ^^3^7^- ?^^§{5 6 4 <t . Z<D^'^y^—^ 
mW%6 4tCj:oT*i^)bnfclS:^x-^ 5 31—5 3 
ecu (1) soi—ceu (N) 30j,{cm^ 

[0 0 3 6] iSfetC. m 5 ^C:^Ufc:v-;^7"i^^ffi^/^T. 
(1) 1 Oi ^g£if^L-C. ;^;^710i~10n 

fe^^p^^?T5*^'&tc|:i, (l) lOi- 

(N) 10^{CX^X. mx.i^:^y-^^—h6 

o^m\^^xm'&(Dmwiico^^m—(o^i^xmi^'t^. ^ 



;^7 7« ^ 1 Oi - 1 0^(DCHU^^h^mi^X^httX< 
^\fv':tit^3 111. ^CCU3 di — 3 0^ coSftSp 

3 2T*mi^^tt, fe'g^t?i^^Sai3 3{CA;tf^tL5o "fe 
'&t?-&^^gf5 3 3-eil. -gJ^lHlSgS 0;6^ j^i^^^IelSg 

4 4 ct 19 ffi;^$tb6^Sm^S, feti(t^H:ioJ:r/^^ 

[EIS&4 3 <t f9 mti ^ th^Y it -^^m^L^x^.m^^ 5 i 

^^taur. fey^— ^ 5 2i'-52n<^UTCPU6 KC 
i^5o CPUeili. 5 2 1 —5 2n $:A 

[ 0 0 3 7] mm. fe'&t?i^^^T9 <t^tocpu6 i 

PU6 Hi. fey^— ^A;^§P6 2\zXoX^ ^CCU3 

01— 3 On TS^^^Ofex — ^ 5 2i -5 2n ^ Xt} I. 
(;^y^:y^S 1 0 1) . ^ y TlS:^§I5 6 3 (CioT. C 

CU (1) 3 Oi ^ei-^cofeT^— ^ 5 2i (^£-^V>r. 

'^(Dm^(r>^\^njt^^'^x. ^^»^m^ii^t^\i.xm^ 

c^^my T^tS^1-5 (:^-7^:y:/S 1 0 2) « CP 
U6 Hi. fg^U/c@T^^^1S^^^fe^^•^t^^*tb^CloV^ 

mmt-r^^ y (i) 3 o^ -effi^UT#bn-fc 

S^^^/^^fey^-i?' 'g^t:>-^iXtf:^(7:>>^7>^ ^ (2) 3 

02— ^^^ (N) 3 On T-*^LT#^ix^:ife^— 

10 3) o i^-:^y TrttC/^V^fex-^t^ll^^^^ffi-r^ 
(N) {z\-±^ ^"f—^cDm^^no {:^'riyy'Sl 

0 4) o -r^^t^h. [rJ— ^ y Trttc/^v^feT^— i5^(DM75i 

^#;i^*JiTLT^T9 9f-LTt^V^L. CPU6 1;^)5 
tK7^imt>-Dt:zit>. ^y^:yy'S 1 0 2itZm^o CPU6 1 
{:^=rv-fS 1 0 3 ; Y) II. tS^-r — ^^^^§15 6 4 

J:oT. ^ccu (1) 30i'-eeu (n) sOnS 
ecu (l) 3 o i ;e»^^cofe7^— ^ 5 2 i i:^e C 
U (2) 3 02'-'eCU (N) 3 On T^^^COfeT^— 5 
22 -^-5 2n <ht-S^V^T. #^y T^COlS^T^— 
ff-^-r-S (;=^7"'y:/S 1 0 5) o CC 
U (1) 3 0^\t.^mt-r^tf :^=7 (1) 10il:i>ct/^: 

't^h<r>x-h^t^^. ecu (1) 3 0i{cM-r^^^ 

;:^v^J:^/^7^-^(o:l^^$i^^o CPU6 1I1. 

^3^x-^tti:^§P6 5 (CctoT. IS^x — ^5 3i— 5 
Sn^CCU (1) SOi'-CCU (N) soNt-tti;'^ 
LT (;=^T-:y:7'S 1 0 6) . iljf^^.^T-r CCU 
(1) 3 0i~eCU (N) 3 On (-i^'b^^fct^3£T^— 
^53l-'53N(i. 'fe'g^:b^lH]S§4 SCO^^T^— ^A 
;b$fS5 4 (c J:o-Cfe^tPit[E]^4 5[^(cA:^$tL^^t$ 
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[0 0 3 8] }^±(Dmm^xox&^i:^'^^mT 

Lfz^ik(^^^mm^:iS\,-f 5 C C U 3 0 t^Kf-^l^oV^Tia 

t'7^::t-m-^3 1 i^. CCU3 0C0Sjt^3 2T*mi^^ 
tL. fe^t?ii:M;SSi3 3 {cA^J^tt5o ^^t^^^mmU 
3 3Tli. ■e]^[HlSg4 3 .i: ffi;tl$ix6R-Y, B-Y 

mmt^ S^^ t>'fetgit-^H <^ ®^[HlS§ 4 3 J: ffi^ ^ 
tL^Y-ft^^O^ fe-&t>-y:lHlS§4 5tcA:^$tL5o ^^t> 
-^IeI5§4 5TM:i. ^Sr"— ^ A:^/S(5 5 4:65. CPU 6 1 
7!i^^3*fp^T< ^^'^f—^ 5 3 ^A;t; Ui^itLTV^ 
5. 'fe^t?-^[ElSg4 5 -S-r. fetgtS:E^5 5 {Ci: 

tiiE-r>5i:*{c, 0>8g*iiEg{^5 7{cJ:o-C. sS:^^^-^ 
^^n5?S»rt^J^?/eoTYm^^ffiiE-r5c fe^^:)-^ 

[0 0 3 9] JSfctC, fe-g-^Pi^rlHlSg 4 5 c^fe+gffilEaS 5 
[0 0 4 01 ^-f. Y. R-Y, B-Y\t^tmS.. 

v>-5c rcDfeSiff^r^^Ti^. Ci^^T. yW 

irm^o ) (®«) Y^^L. YWtci^ii:/^^® 

^LTV^-^o Ytft{c:Sti:^=e¥St-*5V^T. fet@H75>o° 

cOf475^B-Y/2. 0 3tt C^T. B-Yl^i:"@9o ) 
X-fot). wCOB-YtttcmiE/^W^O^R-Y/l. 14$S 

(J^T> R-Ytii:a5io ) Xfe^o 

[0 0 4 1] V TOlS:^:trffitcov^TI5i0J-r 

6 0^^V^T^i5£LfcM^O^g^£7?fe4:l^-^^^ftT'^ 
^L. #fe^tC. |gl3tC^ott^4^H:ilH]SS5 1 tCj:oT0^ 

mm, -fetgcoM^i^ffi-r^o cc-ci^. {gic. 6fe 

(c. gi¥<i:t-5^;^ y ;^ 9 (1) 1 0^ ) XS^L 
fc6fe(D (P^g. fe^g) (T^M^-g-t^-yr^-^rti^* 

(Y,p Hri) . (Y,2, S,,. H,2) . 



^tPiti^tl'Zfe-CD;^;^* ^ (;^? ^ 7 (2) lOj—j^?;^^ 

(N) io„) xmiki^fze^co (mm, mm, 

(Z)Ma^^:b-i±^^n^*n. (Yi, Si, Hi) . (Y 
2, S2. H2) . (Y3, S3, H3) . (Y4> S 
4, H4) . (Yg, Ss. Hs) . (Ye, Se, H 
e) ^UT. (Y„, S„, H„) 5r (Y,„, S,„. H 
J (fcfcL. n=l, 2, 6) tC^t?-^J^tri9 

[0 0 4 2] :3iy rtD^Sl-i. • (Y,p S,i, - 
(Y,,, S,6, H,e) ^^V^r^T9. El9tC^L^cJ:9 

^ n 5 6 fes ^te CO ^ H ,1-- H ,6*^ j:: -r 5 o 

^J;tii. (Y,i, S,i, Hh) <^ (Y,2. S,2> H,2) 

,i+H,2) /2oE^(^. ro:^#^x2 
[0 0 4 3] :^'^m(ommx\^. ±.m<o ^ 0 \c\^x'j^m 

5::^t?5fet§c^^-^H„<hfHji:^y Tf^{:lAoTv^;5r. 

(DX. :i^TTN^> Xi -X2 TbIco^i i; rcom-g-^^^ijtdi: 
or. feto. §^stcov^Tco#^g»[^^^^l^c|5^ 

[0 0 4 4] ^ 011 ^#fiBLT. fe^BtdoV^-CcO 

1, x2(D^>^^^ot\.. Xi --X2 rfl(^^y T^. ^ 
yrzxi 0X2 :^#^XiOfe^s 
coffin ex, :^^^X2 c^fetit^iC^ e Y (t-r^o ^ 
fc. niy rzxi 0X2 ^-*5V^T. 'g't?-^5iz^tf::^co;^;p« 
^rM^L-c#btv5 ^^-TM.^ 

A (Yi, Si, Hi) . Smti-h^ vXmi^L-X 
Ifbtl^ (0.^^, fetS) ^^-r^^.^A' (Y,i, 

s,p H,i) t-r^o ^ti. mmm^^^c^ m^BX2 1 
xnhti^ imm, mm. ^ti) ^^-r.-^^^a. 
^i^Lxnhn^ imm, mm. ^^-r.^*:%b^ 

-r^o a, b, a' , b' (0^.^.(0^^^(D^ (B 
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e'^e Y- (e y- e J x 



e, 



= e x+ ie^-ex) x 



[0 0 4 7] (2)^;05fetet-oV^TcD?S^f^^Tfo 
jo. (2) ^c^#*r322(-jStt^^^0., 0bi^^t^7=' 

[0048] mi 2]-^. ^yrzxiOXg l^^^:^b^v^ 

((a 12 (a) (C^dV^T??^ 1 ~6T* 

^-Tc ) mm(o&^^ (11112 (b) ^c::^9v^T^^-§■ 

[0 0 4 9] )^±t^^i^{C-D\,^X(Dm^^^J:UW^^X* 
ih^^K El 1 3 tc^-Ti: 9 (c. y r;6^B-YW^fefetp 
^-g- (B-Y/R-Y^ffiT-. ^l^PS<hS4^PgtC^ 

[0 0 5 0] ( i ) A, A' . a 
Y/1. 14>0S.oB-Y/2 



il. !S^:co (2) ^{cj:or*it»fbtt5o 
[0 0 4 6] 
(0 Y-Hri) / (0 Y-Hi) 
(Hh- e X) / (Hi - 0 X) 

(2) 

[005l]Hi* = 36 0° H-Hi 
Hri* = 3 6 O** +H,i 
0^' = 3 6 0" +03 
0b* = 3 6 0° + 0b 
[0 0 5 2] (ii) A, A' / a 
Y/1. 14<0E.oB-Y/2 



b;55^4^PS (R- 
0 3 > 0) 

0 * > 



[0 0 5 3] Hi* =Hi 

Hj-i* — Hj-i 

[0 0 5 4] ^fc. (i) , (ii) O V^f=tl£^*J'& t» . 
J^TCO J: 5 t-^^b^c 0 Y* ^{£^i-^o 
[0055] 0Y*=36O'* + 0Y 
[0 0 5 6] :^VT:^'^B-Ym^^t^i3^iiCn. -hlSO 

ov^-ftt(^^'&t>. mmco^ncome / , 0b' 

(2) ^^m^El.f^l(k<D (3) ^(Cj:oT*i^>^tl 



bTS^^l^PI (R- 
O 3 > 0) tcfe5® 



6o /c/cb. 0 X, 0 Y, Hi, H, 



0. 



0 



H. 



0. 



0b*^<£^-t'^c 



0a' 
) 



= OY* 



/ , 0b' l^-ft^t> B-Y#75^^:fe[H]»?(^{5:t9i: 
[0 0 5 7] 

(0Y*-0,*) X (0Y*-H,i*) / (0Y*-H 



0! 



[0 0 5 8] ( 3 ) ^X^ibhtltl 0 3 ' 
TS^^i^PStcfc^i^^ii, ^^co^tcj: I? 03^ , 0b' 

[OO59]0/=0/*-36O° 
0b' =0b' *-36 0° 

[0 0 6 0] (3) ^V^i^btltze / *, 0b' * 

755^4^[51{c:fe6^'g'i^. d^<D^{;iXK) e , 0b' 

[0 0 6 1 ] 03' =03' * 
0b' =0b' * 

[0 0 6 2] mi 4^^m\.X. ^^^COV^T^O 

T#bnycA.^, (Yi, Si, Hi) (Dm&^^^^S^ 
(Y,p S^i. H,i) co^g^i^-^^/uS.itc-^^PiJrJZitfl^ 



= 0X-f (0b*-0X) X (H,i*-0X) / (Hi*-0X) 

- (3) 



LX. m 1 4 [C:Jott^H,2'C£D</-f >I^S,2/S2 . H 
[0 0 6 3] SGxi= (S,i/Si + S,2/S2 ) /2 

[0 0 6 4] z(Dx^\ci.x. mmi^tL&^mmt-t^ 

^:^9XmikLXnhti^&nx<D^-<l^t. =r^VT(D 
m^B±xcoy^ y^tK ecu 3 of)^hmt)^ti^&7^ 
— ^ 5 2tcS-:5V^-C^i6fptt^o *^^0#^-^bn^-c^b 
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[0065] mis 1^. Xi -Xgra^^^y T^. :m 

[0 0 6 6] TZXi 0X2 ^-4^V^T. S^Pir-T^ 

t^^. m\^x\±. m^-r^^')T\:i^^^x. mmt-r 

rc^:^^. :^|f^Xi T-COy-r :/|^. SGx = (S 

S3' = {SGy- (SGv-SGa' 
) ) XS3 

= {SG, - (SGx -SGa' 

) } 

[0 0 7 0] {A) ^tmm\^^^'^X(r:)m.W-^^x-h 

^ (cS-:5l.>TSt:£LTl^5o (4) ^(O^m^. ID 4 tC 

*5t-t^^^ffi:E^5 6 ^s^T^o ^cf^o\ (4) ^co#;&5a 

Jg;^COtS^. (2) ^^/ci^ (3) 

»?S^(cJ:oT^^^ix5o (4) ^(75^;&iZ2{-:J3tt5 

S3' = {SGy - (SGy -SGa' 
-H,i*) } X S3 

Sb' = {SG, - (SGx -SGa' 
0 X) } X Sb 

[0 0 7 3] e^S(-ol>Tt^?^^f^^|-i. ^^^-oV^T 
to ^ ^ CO fli 4: S to flf J c S # ^ ;t O <h /jr ^ . 

tt^P^gliIEg[5 5 7mi0. 

[0 0 7 4] i5;tc. lS:teT'-^^ort^^cov^xIft0.q-r 

5o CPU61H. ^CCU3 OStC. ±iE (2) ~ 
(5) ^^»£0^»:fb^J:t>*fe+@ffiiE$15 5 5tcJ:5MiE^* 

ff^U^ bSjEt^— ^ 5 3 LT#CCU3 0{C^x.5o 



G/ + SGao' ) /2 tfj:^. 
[0 0 6 7] Cr-C% ^^ffiB#t^. i AOCO 

m(D^m^^^^X'^t>'^Thts^:}j(0:?3 ^-C*^LT#^> 

tt5 (0>^S. fits) ^^1-.^.^a. :K#^Xj i: 

AO(Om(Om^\^^^^X^f^'^iht^:^<Oti :^ ^T^a^u 

b' a, b, a' , b' <D^ .^.(DmA(Om^ . 

^fi^fhs^. Sb, s,' , Sb' t-r^o ^f^. 

a, bcO#,^.^^tiLfc^COfiti^-^tt^n0/ , 0 
[0 0 6 8] ::^l^:tetO?P$Sg-ei±. Hi^H.i. Hi<H 

,,ov>Tno±^^^. M:iEf^(7)^^£0^tts/ . Sb' 
i^. (4) ^{::<to-C*i6^tt5o 
[0 0 6 9] 

) X (0Y-0/ ) / (0Y-H,i 
) X (0b' ~ 0 X) / (H,i- 0 X 
... (4) 

ej , 0b' ^^XI^^S,. Sb^^cOT'-:^*^. 
^^7^—^ 53^L-CCPU6 1ct>9 

[0 0 7 1 ] )^^^L^)m&^^<^^^x(Dm'^ti^^^^W■^^x 

fc^T^i. ^y r;ii^B-Ytt?ri^tfi^^t^. fetStCoV^T 
O^SSfDi^-g-irl^^d. d^<D (5) ^cOct 9 {-^^lELfc 
?^^;5^ifi>gtc;^j;5. Hi*, H,i*, 03*. 0 

b*, 0 Y* co^gti. fetgtcoV^-C^7:►?l?^^om'g^<t^s] 
^T-fo5c 03' *. 0b' Mi. (3) ^fcj: 

o r * is^) b n 6 CO fo 6 o 
[0 0 7 2] 

) X (0 Y* -03' *) / (0 Y* 

) X (0b' * - 0 X) / (H^i* - 

- (5) 

CD^y TtO:^^^ (Xi-Xe) (Dm^COU 
#P.tlfcfetl (Hi -He) 
/cife^g (Hri-Hrs) 

®m&<0^^l^ (SGxi-SGx6. SGa' ^) 
©0^^(Oy-f>' (^StO^^'-O'^fp]^) 
[0 0 7 5 ] ^f^Cl. IE] 1 6 ^#BS LT. Ff^(O^S^(0 
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(ig7(c:^oti-5;^7"'y y^s 1 0 8) t::ov^•rl$^.?^■r5o 

11116 (a) it. ^f—^<Dmtm-=^VTp^{C/j:\,'^m 

1 — 7 aii^ti^^ti^yr^^u. A/ —A3' 

r 7 1-7 3rt{c;iol>TS»i:-f ^T'»^U 

r#bttfcfex"-i5^ feti) ^s-r.^.?:^ 

Ai-A3lt> Ai' —A3' (C^Jf£;LT. ^t>-^ 
Ai . A/ (Dmt A2. A2' c^acOV^-fttTS^^^T 

Mf^i-^y r^is:^-rtti^^v\ mie (b) it. 

A2, A2' om^^TT. Srfctc. ^yr7 1' , 7 

PU6 l^iS^JKfrLrSK^^tc^T^ J:5fcL-rt>Sv\ >K 
^#;i^4^JK^TLT^T9 J: 9t--r^m'&t-lt. 0*Jx.«. CP 
ueiTbK [Hi— y Trttc/^v^feT^— ^£DM755#^E-r5 

6 (a) (C^Lfci 9^c^liJ^€r^^U. 

^ ^ ;5 ^ ^ - 1^W >^ a. - ;^ ^ ^ L T 7^ - ^ 

#lt. 0iJ;tl^Mfel::oV>TOfe7^— ^C0#1^^1-^ 5 

<ir/.£^o feT^-i^'cOiltf^^C PU 6 l;5^*J^LTgffi]6^ 

[0 0 7 6] &.±mm Lfc J: 9 fc, ^^ffit?:>?F^SSt:i^5 

\^\.f:L(DX^ ^^yTStcSiS/^fe^t>-li:^^T5r 
feco^. -r^c^tp^^iiy rcD^^ 6 <^ LTIftPJLfcT)^ 

-r^^t>^>iiiy rol&fcttPSt? ;!i57lfv^ =SfoT. 

[0 0 7 7] f^^X^ m^\l1k'&m<D:;^^V' 
^P^T% T-i-^^ti :f^y^%.%f:>^mt^'^^m\^X\^^n 



[0 0 7 8] ^ttiC^L. if-%^<0'BmX\^^ fetflE^ 
^i: LTOfe-^t^-^ir^Hass 3 ti ^ y \ 0 
(occu 3 0F^t::^i1-fccDT% :icoc cu 3 0 ^^^f 

[ O 0 7 9 ] HI 1 7 (t. ;^^?^co^ 2 t^^ifecDJF^ftgc:^. 

c curt-Cll/c?< ^ ^ 1 ococHUrt(ci|S:ttfct>co 
-efc5o mi 7tC^U/cJ: CHUf^{C^oV>-C. -fe 

-g^t^^-yr^^a^ 3 3 it. h y :y ^ ;^ ihi?s 2 2 mk^\^^ 

it 'btLTV>5o :$:^:tec07f^t|{C:Jolt^C CUi?5«^lt. . 
El 1 \z.7v^\.fzM^t^h^tt>^^'mM'^ 3 §:[^v^fct>co 

it. ^ 1 £0^:feo?P^^-i:[^=^-Cfo5o *^^07f^ 
fig{ciott5?J]*it. mi (^^:StD?p^fiitc^oV>-rfe^t?-^ 
feS§I5 3 3 ^ccu 3 0 rtd^it/c:: i: tc^^5§!j;^i^^ 
It. mio^:So?f^^<^fs]ilT-fe»5o 
[0 0 8 0] *%PJit. ±ls#*ffito?f^S6icp;i^ 
^n-f. 0*J^l^. ^:^07f^fi|T'it. tiiE^^t;i:Joi:t^?g 

2^ <h -9- 5 :^ ;^ ^ T-itfe U T# b ti-fcfe^^- ^ ^. ^ V > f:i 
[0 0 8 1 ] 

[^PJO?am] i^±I$i§^L.fcJ:^(cit5}^3Il/^V^U3^^ 
v^-rtl.7^f^cf5i£(^fe^iIE^Sl:lJ:tli^. ^^-^"f—^^ 

[0 0 8 2] ^/c. lf*:^3fS*fecofetfIE3^#iC<tix 
lt\ fe^m7'-^^J5!c^^:^5j;U^ffiIE^^^. «^^H 
:j^^i:lt^(JffcoS'JiiP^gF^i-l^ttfccoT% ISJ^tJll |S«fe 

(Dgiii: \^X^V^-r^:Lbt-^t^tfSi^t\^0 9)^^^^ 
[0 0 8 3] ^tz. li*:3g4^fclt5lSmofeffiiE^Ji^P 
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[0 0 8 4] ^fc. li*3g6 7:^V^L8|EttcDV^-ri^^^(C 

^m^^^zxox^'^^titzmn^^\^v^^x. fe^m 

[[§] 1 ] :^mm(Dm 1 c7)^ffic^?p^tg(^>^^fetfIE^E^ 

^mxh^o 

ti^zy:^'rM^(Dmf^(D—m^7r:'rm.mmxh^o 
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